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Abstract
Background: A link between low parental socioeconomic status and mental health problems in offspring is well
established in previous research. The mechanisms that explain this link are largely unknown. The present study
investigated whether school performance was a mediating and/or moderating factor in the path between parental
socioeconomic status and the risk of hospital admission for non-fatal suicidal behaviour.
Methods: A national cohort of 447 929 children born during 1973-1977 was followed prospectively in the National
Patient Discharge Register from the end of their ninth and final year of compulsory school until 2001. Multivariate
Cox proportional hazards and linear regression analyses were performed to test whether the association between
parental socioeconomic status and non-fatal suicidal behaviour was mediated or moderated by school
performance.
Results: The results of a series of multiple regression analyses, adjusted for demographic variables, revealed that
school performance was as an important mediator in the relationship between parental socioeconomic status and
risk of non-fatal suicidal behaviour, accounting for 60% of the variance. The hypothesized moderation of parental
socioeconomic status-non-fatal suicidal behaviour relationship by school performance was not supported.
Conclusions: School performance is an important mediator through which parental socioeconomic status
translates into a risk for non-fatal suicidal behaviour. Prevention efforts aimed to reduce socioeconomic inequalities
in non-fatal suicidal behaviour among young people will need to consider socioeconomic inequalities in school
performance.
Keywords: Non-fatal suicidal behaviour, Socioeconomic status, School performance, Cohort studies
Background
It is well recognised, that children from families with
low socioeconomic status (SES) suffer from poor health
more often and are more likely to face a wide range of
other adversities than their counterparts from families
with high SES [1-3]. Early socioeconomic disadvantage
may also have lasting health consequences throughout
the course of their life [4-6]. Much less is known about
the underlying processes through which childhood
socioeconomic disadvantage translates into poor health
later in life.
It has been a consistent finding that success in the
school system depends heavily on the parents’ SES
[7-10]. Children from households with low SES do
worse at school and achieve lower levels of education as
adults than comparisons [11,12]. Educational outcomes,
in turn, are critical to stratification processes affecting
future employment opportunities and earnings potential
[13]. Such stratification processes have been shown to
have a strong influence on health outcomes. Better
employment opportunities, safer work environments,
and increased income, allowing investments in health
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and well-being. These work characteristics are, in turn,
associated with a higher social position that is a predic-
tor of good health per se [14]. Education is also asso-
ciated with better health literacy and healthier lifestyles
[15]. The benefits of education and the opportunities it
provides are not confined to physical health but extend
to mental health as well. A mounting body of literature
indicates that education plays a major role in promoting
mental health and preventing mental illness [16].
Despite this evidence, little emphasis has been placed
on educational achievements during the school years as
a possible link between low SES in childhood and the
increased risk of poor mental health later in life.
Although the hypothesis that the effect of childhood
SES on subsequent mental health operates through its
effect on education has been tested [4,17-19] and con-
firmed [18,19] in several studies, the research in this
area has focused on the mediating role of adult educa-
tional attainment. The potentially cumulative effect of
low parental SES and poor school performance also
needs to be considered.
Suicidal behaviour among young people is one impor-
tant mental health outcome where low parental SES,
low intelligence (IQ) and poor school performance seem
to increase risk [20-24]. In addition, findings indicate
that rather than having a threshold effect, the risk of
non-fatal suicidal behaviour (NFSB) in young people fol-
lows a socioeconomic and educational or IQ gradient
[21,22,25,26]. Adolescence/young adulthood is a rela-
tively healthy period, however the vulnerability to NFSB
is most pronounced during this stage of life [27-29].
Moreover, NFSB rates among young people in Sweden
have steadily increased over the past decade. In 2009,
the rates of hospital admissions for NFSB in the 15-24
year-old group were 120 in every 100,000 men and 285
in every 100,000 women [29].
In conclusion, relatively limited attention has been
given to the mechanisms that may bridge or modify the
relationship between parental SES and mental health in
young people. The aim of this register-based study is to
investigate whether the association between childhood
socioeconomic environment and NFSB in young people,
an understudied age-group in this sense, is mediated or
moderated by school performance.
Results
A total of 4798 individuals were hospitalised due to
NFSB at least once during the study period. The major-
ity (81%) had been categorised as intentional and the
remaining 19% as events of undetermined intent. The
most frequent method of injury was poisoning-86% of
the cases categorised as ‘intentional injury’ and 69% of
the cases categorised as the ‘event of undetermined
intent’ (Table 1).
Descriptive data on NFSB and grade point average in
relation to demographic data are presented in Table 2.
There was a gradient between parental SES, rates of
hospitalisation and grade point average: the lower the
parental SES the higher the rate of hospitalisation and
the lower the grade point average. Men had lower grade
p o i n ta v e r a g ea n dh o s p i t a lisation rate than women.
Young people of mixed ethnicity had a lower grade
point average and higher hospitalisation rate than young
people with a Swedish and non-Swedish background.
For the residency category, both grade point average
and hospitalisation rate were quite similar between the
groups.
Parental SES was associated with school performance
[standardised beta coefficients ranged between -0.34
(children of unskilled workers had 0.34 units lower
grade point average than children of higher-level non-
manuals) and -0.13 (children of unskilled workers had
0.13 units lower grade point average than children of
higher-level non-manuals); all at p < 0.0001], indicating
that the condition required at the first step of media-
tion was fulfilled. The association between school per-
formance and NFSB (HR = 0.39, 95% CI = 0.38-0.41)
satisfied the requirements of the second step of
mediation.
Table 1 Methods of non-fatal suicidal ehavior (NFSB) in intentional and undetermined cases
Intentional NFSB
N (%)
Event of undetermined intent
N (%)
Poisoning 3329 (85.8) 631 (68.8)
Poisoning by and exposure to alcohol 64 (1.6) 16 (1.7)
Sharp object 221 (5.7) 36 (3.9)
Hanging, strangulation, suffocation 43 (1.1) -
Jumping from high place 57 (1.5) -
Smoke, fire, flames, steam, hot vapours 16 (0.4) 101 (11.1)
Other/Unspecified means 151 (3.9) 133 (14.5)
All 3881 917
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tion analysis of parental SES, school performance and
hospital admission due to NFSB. In model 1 (step 3 of
mediation), adjusted for year of birth and gender, ethni-
city and residency, the risk of NFSB increased with
decreasing level of parental SES. Additional adjustment
for grade point average in model 2 (step 4 of mediation)
abolished this increased risk. These patterns were simi-
lar for both men and women. The results from the
Sobel test confirmed that school performance signifi-
cantly mediated the association between parental SES
and the risk of NFSB (z =- 3 8 . 9 ,p < .0001), accounting
for 60% of the explained variance.
When interaction terms were add to the Cox propor-
tional hazard regression model, the strength of the
inverse association between parental SES and risk of
NFSB did not vary according to school performance
(grade point average). No significant interactions were
found between the level of parental SES and school per-
formance with respect to the effect of these variables on
risk of NFSB (Table 4).
Discussion
The main finding of this study is that the negative asso-
ciation between parental SES and NFSB during adoles-
cence/young adulthood to a large extent was mediated
Table 2 Number of cases and crude rates of hospital admission due to non-fatal suicidal behaviour (NFSB) and mean
of grade point average by parental SES and demographic factors
Number of participants and distribution Number of cases and crude rates of
hospital admission due to NFSB
Grade point average
N (%) All
N (%)
Women
N (%)
Men
N (%)
Mean (SD)
Gender
Men 230 275 (51.4) 1649 (0.7) - - 3.11 (0.68)
Women 217 654 (48.6) 3149 (1.4) - - 3.38 (0.65)
Parental SES
Higher level non-manuals 86 821 (19.4) 661 (0.8) 426 (1.0) 235 (0.5) 3.58 (0.61)
Middle level non-manuals 102 967 (23.0) 922 (0.9) 631 (1.3) 291 (0.5) 3.37 (0.62)
Lower level non-manuals 56 814 (12.7) 570 (1.0) 361 (1.3) 209 (0.7) 3.20 (0.64)
Skilled workers 72 217 (16.1) 844 (1.2) 554 (1.6) 290 (0.8) 3.04 (0.64)
Unskilled workers 63 808 (14.2) 948 (1.5) 626 (2.0) 322 (1.0) 2.93 (0.66)
Other 65 302 (14.6) 853 (1.3) 551 (1.7) 302 (0.9) 3.10 (0.67)
Ethnicity
Swedish 391 067 (87.3) 3878 (1.0) 2534 (1.3) 1344 (0.7) 3.25 (0.67)
Non-Swedish 25 641 (5.7) 359 (1.4) 244 (2.1) 115 (1.0) 3.18 (0.68)
Mixed 31 221 (7.0) 561 (1.8) 377 (2.5) 184 (1.2) 3.19 (0.70)
Residency
Stockholm, Malmö, Gothenburg 114 833 (25.6) 1341 (1.2) 903 (1.6) 438 (0.7) 3.31 (0.68)
Other city 233 697 (52.2) 2463 (1.1) 1573 (1.4) 890 (0.7) 3.23 (0.67)
Rural 99 346 (22.2) 993 (1.0) 672 (1.4) 321 (0.6) 3.19 (0.67)
Table 3 Hazard ratios (95% confidence intervals) for hospital admission due to non-fatal suicidal behaviour (NFSB) by
parental SES
All Women Men
Model 1
(HR, 95%CI)
Model 2
(HR, 95%CI)
Model 1
(HR, 95%CI)
Model 2
(HR, 95%CI)
Model 1
(HR, 95%CI)
Model 2
(HR, 95%CI)
Parental SES
Higher level non-manuals 1† 1† 1† 1† 1† 1†
Middle level non-manuals 1.2 (1.1-1.3) 1.0 (0.9-1.1) 1.3 (1.1-1.4) 1.1 (0.9-1.2) 1.1 (0.9-1.2) 0.8 (0.7-1.0)
Lower level non-manuals 1.3 (1.2-1.5) 0.9 (0.8-1.0) 1.3 (1.1-1.5) 0.9 (0.8-1.1) 1.4 (1.1-1.7) 0.9 (0.8-1.1)
Skilled workers 1.5 (1.4-1.7) 0.9 (0.9-1.1) 1.6 (1.4-1.8) 1.0 (0.9-1.1) 1.5 (1.3-1.8) 0.9 (0.7-1.0)
Unskilled workers 1.9 (1.7-2.1) 1.0 (0.9-1.2) 1.9 (1.7-2.2) 1.1 (0.9-1.2) 1.9 (1.6-2.2) 0.9 (0.8-1.1)
Other 1.7 (1.6-1.9) 1.1 (1.0-1.2) 1.7 (1.5-1.9) 1.1 (1.0-1.3) 1.7 (1.5-2.1) 1.0 (0.9-1.2)
Model 1 = adjusted for year of birth, gender, ethnicity, and residency. Model 2 = as model 1 with additional adjustment for mean of grade point average
† = reference group
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of the variance. These findings are consistent with the
large body of literature that has demonstrated the paral-
lel links of parental SES to school performance [11,12]
and NFSB, respectively [21].H o w e v e r ,t h i si st h ef i r s t
study to examine the mediating role of school perfor-
mance. We found no evidence for the hypothesis that
the vulnerability to NFSB as a function of family socioe-
conomic environment may be moderated by school per-
formance. This indicates that, although children with
low SES face greater risk of poor school performance
and, due to this fact, are overrepresented among self-
injuring youth, the effect of poor school performance on
the risk of NFSB seems to be equal for all SES-groups.
Parental SES had no effect on the risk of NFSB over
and above what was mediated by school performance
suggesting that childhood disadvantages act on a later
risk of NFSB primarily in terms of the pathway effect.
This means that low SES children tend to have a higher
risk of NFSB and that risk can be understood in terms
of them performing worse at school than comparisons.
Thus, parental SES contributes to the intergenerational
transmission of health disparities by placing children on
different pathways leading to different mental health
outcomes. The poor school performance of low SES
children may be seen as a prolongation of the disadvan-
tage experienced by one generation in the lives of the
next and different mechanisms induced from concep-
tion onwards, by both material and non-material paren-
tal disadvantage, may be involved in impeding an
underprivileged child’s ability to reach his or her aca-
demic potential. For example, recent studies suggest
that low SES increases the risk of exposure to adverse
circumstances surrounding gestation and birth (e.g.
inadequate nutrition, toxic exposure and stress) [30]
that can negatively influence brain development [31,32]
and its cognitive function in several ways [33]. Low par-
ental SES is likely to be accompanied by financial strain
and psychosocial adversity related to poor parental
health, alcohol misuse, and family disruption [1,3].
These circumstances can undermine the amount and
quality of stimulation that the child receives at home
which is necessary for his/her optimal cognitive devel-
opment [34]. Furthermore, it is more common for low-
SES children to live in poor neighbourhoods and attend
schools with high percentages of disadvantaged and
low-achieving students [35]. These environmental char-
acteristics have been shown to account for some of the
risk of underperformance on an individual level, over
and above the effect of individual SES and cognitive
abilities [36].
Inter-generational disadvantage resulting in poor
school performance and, in consequence in NFSB, can
also arise as an effect of restricted access to human,
social, and cultural resources that enhance educational
outcomes. Parental education, which is correlated with
SES [37], may play a particularly important role in this
regard. Although low educated parents may value edu-
cation as much as high educated parents, they often
lack the ability to encourage their children to value edu-
cation. Low-educated parents are less able to provide
their children with qualified help with homework, early
training in behaviours and skills (e.g. literacy) that are
valued by schools, and to encourage them to achieve the
expected outcomes [38-40]. As a result, low-SES chil-
dren are less familiar with school culture, values and
expectations and therefore less well equipped to achieve
educational goals. Better-educated parents are also more
informed regarding strategic educational choices and
better equipped to communicate with teachers [3,8,41].
These characteristics allow the parent to closely monitor
the child’s performance and be proactive in preventing
academic failure.
The differences in school performance between low
and high-SES students may, to some extent, reflect
inherited cognitive ability. There are, however, findings
which indicate lower heritability of cognition among
children from lower, rather than higher, SES back-
grounds [42], thus assigning greater importance for their
cognitive outcomes to environmental factors.
Table 4 Hazard ratios (95% confidence intervals) for hospital admission due to non-fatal suicidal behaviour NFSB by
SES*Grade point average
All
(HR, 95% CI)
Women
(HR, 95% CI)
Men
(HR, 95% CI)
SES*Grade point average
Higher level non-manuals*Grade point average 1† 1† 1†
Middle level non-manuals*Grade point average 1.0 (0.9-1.2) 1.0 (0.8-1.2) 0.9 (0.7-1.2)
Lower level non-manuals*Grade point average 1.1 (0.9-1.3) 1.1 (0.9-1.4) 1.0 (0.8-1.4)
Skilled workers*Grade point average 1.0 (0.8-1.1) 0.9 (0.8-1.1) 0.9 (0.7-1.2)
Unskilled workers*Grade point average 1.1 (0.9-1.3) 1.1 (0.9-1.3) 1.0 (0.8-1.3)
Other*Grade point average 0.9 (0.8-1.1) 0.8 (0.7-1.0) 1.1 (0.9-1.4)
Adjusted for year of birth, gender, ethnicity, SES, residency and mean of grade point average
† = reference group
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because it is highly determinative of other exposures
related to mental health. Early school performance is an
important source for identity formation and the devel-
opment of social roles [43], for how peers rate each
other’s worth in the school’s social hierarchy [44], and
clearly contributes to educational attainment and occu-
pational opportunities later in life. By enhancing cogni-
tive abilities such as critical thinking, and problem
solving, school performance may also directly influence
mental health. These are useful not only within the con-
fines of the classroom but they also apply to situations
outside the realm of the school and result in real-world
benefits, including better health [45].
The presence of full statistical mediation suggests that
school performance provides the key to understanding
the mechanism through which long-term effects of par-
ental SES on the risk of self-injury was transmitted and
contributes to growing evidence that school perfor-
mance may play a key role in the prediction of NFSB. It
also extends previous findings by suggesting that school
performance is not only an independent predictor of
NFSB but also serves as a mediator between parental
SES and self-injury. These results are in line with pre-
vious findings showing that a large proportion of the
effect of childhood SES on adult health operates through
its effect on education [18,19]. However, whereas pre-
vious studies focused on educational attainment in
adulthood, the current work suggests that educational
stratification of mental health may already be discerned
in the early stages of education.
The direct importance of school performance indicates
that a child’s SES is not fully determinative of later men-
tal health problems expressed as NFSB. Thus, our find-
ings suggest that when adequately meeting the academic
needs of disadvantaged children, the negative health
pathway caused by socioeconomic disadvantage may be
counterbalanced or redirected.
Limitations
The Hospital Discharge Register only includes NFSB
cases admitted to in-patient care. It does not detect cases
not seeking medical help after an act of NFSB or those
who attended primary or specialized medical care, but
were not admitted to in-patient care. Compared with a
recent population-based health survey conducted in 2009
by the National Public Health Institute, the figures for
NFSB are lower in the present study. In that survey, 8%
of women and 3% of men aged 19-29, reported that they
had, at least once, tried to take their own life [46]. It can-
not be taken for granted that the role of socioeconomic
inequality in school grades is similar in cases of NFSB
not reported to the medical system or in less-severe cases
not in need of in-patient care.
The register-based design of this study did not allow
for the control of mental health conditions that do not
lead to inpatient care. Thus, the reverse association,
meaning that poor school performance may be a conse-
quence of mental health problems, cannot be entirely
excluded.
Conclusions
This study demonstrated that a substantial part of the
association between parental SES and NFSB could be
ascribed to the intermediate effect of school perfor-
mance. This suggests that school interventions ade-
quately meeting the academic needs of children from
low socioeconomic background may have the potential
to counterbalance the negative health effects caused by
socioeconomic disadvantage. Educational strategies
directed toward low-SES students’ academic outcomes
should be accompanied by the social ones that aim to
reduce socioeconomic differences in psychosocial and
environmental factors implicated in the academic suc-
cess. The potential role of school performance as a
pathway between parental SES and other health out-
comes should be investigated further in future studies.
The evidence from the present study also suggests that
the effect of poor school performance on the risk of
N F S Bs e e m st ob ee q u a lf o ra l lS E S - g r o u p s .T h u s ,t o
strengthen prevention strategies relating to mental
health, investment in educational support for students
failing to meet their potential is needed in all socioeco-
nomic groups. Whether the mechanisms linking poor
school performance and the risk of mental health pro-
blems are distinct for different SES groups is worthy of
further investigation.
Methods
This study was based on data from national registers
held by the Swedish National Board of Health and Wel-
fare and Statistics Sweden. The key to these registers is
the unique personal identification number. This number
was used to link data from the registers to each person.
The study was approved by the regional ethical review
board at Karolinska Institutet, Stockholm, Sweden.
Study population
The study population consisted of the entire Swedish
population born between 1973 and 1977 (N = 491 258),
registered as residents in the Swedish Population and
Housing Census of 1985 and with reports in the first
five birth cohorts in the National School Register (see
below). Individuals who had been admitted to a hospital
due to a psychiatric disorder and/or NFSB before finish-
ing ninth grade (n = 1670) were excluded. On the scale
ranging from a minimum of 1.0 to a maximum of 5.0,
their grade point average was 2.84 (standard deviation
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admitted to a hospital after compulsory school, 2.87 (SD
= 0.73). Individuals who had three or more incomplete
courses, i.e. courses that had not been formally graded
by the end of the examination period due to an insuffi-
cient basis to evaluate student performance, (n = 7062)
were also excluded because of their unreliable grade
point average, as were foreign-born children (n =
34,597) because of the negative influence of migration
on school performance [47]. In total, 447 929 persons
comprised the study population.
Outcome variable
The outcome variable-first-time hospital admission due
to “purposely self-inflicted poisoning or injury/suicide
(attempted)“ (ICD-10)-was obtained through individual
record linkage to the National Hospital Discharge Regis-
ter from 1987 to 2001. Hospital admission involves stay-
ing at a hospital for at least one night. NFSB was
defined according to the ninth revision of the World
Health Organization (WHO) International Classification
of Diseases (ICD-9) (intentional self-harm E950-959 and
event of undetermined intent E980-989) during 1987-
1996 and the tenth revision (ICD-10) (intentional self-
harm X60-84 and event of undetermined intent Y10-34)
during 1997-2001.
School performance
Data on grade point averages at the time of leaving
compulsory school (usually at 16 years of age) was col-
lected from the National School Register. This register
encompasses data from all public schools since 1988
and also data from all non-public schools, (less than 5%
of all Swedish schools) since 1993. Until 1996 a five-
graded relative scale was used in the Swedish school sys-
tem, supervised by the Swedish School Authority
through national tests in core subjects. The quality of
the data in the National School Register is high and
summary statistics are published regularly http://www.
skolverket.se. Grade point average was calculated on the
basis of the 17 school subjects and ranged from a mini-
mum of 1.0 to a maximum of 5.0, mean = 3.2, SD = 0.7.
Parental socioeconomic status
The socioeconomic status of the household was
obtained from the Swedish Population and Housing
Census of 1985. SES was defined according to the classi-
fication used by Statistics Sweden which is based on
occupation and also takes the occupation’s level of qua-
lification, type of production and position of work of the
head of the household into account. Six categories of
SES were created: unskilled workers, skilled workers,
lower-level non-manuals, middle-level non-manuals,
higher-level non-manuals, and others (i.e. the self-
employed, farmers, students, housewives, old age/sick-
ness disability pensioners, long-term unemployed). The
highly heterogeneous composition of the SES category
“other” was due to the relatively small numbers of indi-
viduals belonging to each subcategory.
Demographic variables
Demographic indicators were created through linkage to
the Swedish Population and Housing Census of 1985:
year of birth, gender, ethnicity, and geographical loca-
tion of the home (residency). These variables have been
selected because of their association to parental SES,
school performance and NFSB in previous studies [21].
Information about parental country of birth was used to
create a three-category proxy for ethnicity: Swedish
(both parents born in Sweden), non-Swedish (neither
parent born in Sweden), and mixed (one parent born in
Sweden and one parent born in another country).
Statistical methods
Multivariate analyses were performed by Cox propor-
tional hazards regression of time to first hospital admis-
sion due to NFSB as the outcome variable. Time in the
study was calculated with the entry date defined as the
date of graduation and the exit date as the date of the
first hospital admission, date of death from the National
Cause of Death Register, date of emigration from the
Register of the Total Population or the end of follow-up
(December 2001).
The mediating and moderating role of school perfor-
mance in the association between parental SES and
NFSB was tested according to the recommendations of
Baron and Kenny (1986) [48]. The criteria required for
mediation to occur were as follows: 1) parental SES pre-
dicts school performance; 2) school performance pre-
dicts NFSB; 3) parental SES predicts NFSB; 4) the
relationship between parental SES and NFSB is attenu-
ated to non-significance but not absolute zero (in the
case of partial mediation) or abolished (in the case of
total mediation), when controlling for school perfor-
mance. Linear regression with dummy variables was
used to test whether the first criterion was satisfied and
Cox proportional hazards regressions were used to verify
satisfaction of all other criteria. Additionally, the Sobel
test was used to assess the statistical reliability of the
degree of mediation [48,49]. The amount of explained
variance accounted for by the mediation was also
calculated.
The interaction term between parental SES and grade
point average was formed by multiplying dummy coded
parental SES by grade point average. Cox proportional
hazards regression was performed using parental SES,
grade point average and the interaction term between
parental SES and grade point average. To reduce
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interaction term with its component variables in the
analysis of moderating effect, school performance was
mean-centered by subtracting its sample mean from all
individuals’ values, thus producing a revised sample
mean of zero [50].
All models were simultaneously adjusted for potential
confounding factors (year of birth, gender, ethnicity, and
residency). Year of birth was entered as a continuous
variable into the regression models in accordance with
the linear relation of this variable to the outcome. Other
socio-demographic variables were entered as categorical
variables into the models, and when necessary with the
use of dummy variables. The SPSS software package,
version 17.0 was used in all statistical analyses.
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